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TO THE PARTICIPANTS: 
The Geological Science Field Trip program is designed to acquaint 
Illinois residents with the landscape, the rock and mineral resources, and 
the geological processes that have led to their origin. With this program, 
we hope to stimulate a general interest in the geology of Illinois and a 
greater appreciation of the state's vast mineral resources and their impor-
tance to the over-all economy. 
We encourage you to ask the tour leaders any questions that may 
occur to you during the trip. Discussion often clarifies points that 
otherwise would remain confused to many of the participants4 We also invite 
your written comments upon the conduct of the trips so that we might improve 
them as much as possible. 
Additional copies of this guide leaflet, as well as itineraries 
for field trips that have been held in the past, may be obtained free of 
charge by writing to the Illinois State Geological Survey. The itinerary 
maps for each field trip can be purchased for 10 cents each. 
Several of the stops along this itinerary are located on private 
property whose owners have graciously given us permission to visit their 
lands. Please obey the instructions of your trip leaders and conduct 
yourselves in a manner that will show respect for the property owners' 
cooperation. Please do not litter, or climb on fences, and leave all gates 
as found, so that we may be welcome to return on future field trips. These 
simple rules of courtesy also apply to public property as well. For the 
convenience of those persons who may use this itinerary at some future 
time, the names and addresses of every private property owner are listed 
for the respective stops on a page at the back of this guide leaflet. 
Whenever possible, always attempt to obtain permission when visiting 
private property. 
We hope that you enjoy today's field trip and will attend others 
in the future. 
THE STAFF 
EDUCATIONAL EXTENSION SECTION 
ILLINOIS STATE GEOLOGICAL SURVEY 
THEBES GEOLOGICAL SCIENCE FIELD TRIP 
INTRODUCTION 
Situated near the southern tip of Illinois, the Thebes area presents 
some of the most interesting geology in Illinois. It is one of the few areas 
of the state where strata of Paleozoic, Mesozoic, and Cenozoic ages can be seen. 
The thebes area also includes portions of two physiographic provinces--the 
eastern edge of the Ozark Plateaus Province, a region of fairly rugged terrain 
developed upon resistant Paleozoic strata, and the northern end of the Gulf 
Coastal Plain, a region of low, gentle hills formed upon softer sediments of 
Cretaceous and Tertiary ages (see attached diagram of Physiographic Provinces). 
Other important topographic features include the broad, flat-bottomed valleys of 
the Mississippi and Ohio Rivers, which contrast sharply with the rolling, deeply-
dissected uplands, the narrow gorge of the Miasissippi River at Thebes, and the 
broad Cache Valley, a large abandoned channel formerly occupied by the Ohio 
River (see itinerary map). 
THE PALEOZOIC ROCKS 
The Thebes area is also geologically interesting because it occurs at 
the bounda!y between two major geologic provinces--the Illinow Basin to the 
north and the Mississippi Emba~ent to the south (see Figure 1). The Illinois 
Basin is a large bedrock structure formed by a thick sequence of Paleozoic sedi-
mentary rocks which have been warped into a great spoon-shaped depression that 
occupies most of Illinois and adjacent parts of Indiana and Kentucky (see Figures 
1 and 2). In its deepest part in southeastern 
Illinois the basin contains more than 13,000 
feet of sandstones, shales, and limestones that 
were deposited in the ancient, shallow seas 
Fig. 1 - Index map showing the loca-
tion of the Mississippi Embayment and 
adjacent major structures: (1) Cin-
cinnati Arch. (2) Nashville Dome, (3) 
Mississippi Embayment, (4) Ozark Dome 
(5) Illinois Basin. 
that periodically covered Illinois and the 
Midwest during the Paleozoic Era from Early 
Cambrian time about 550 million years ago until 
the end of the Pennsylvanian Period about 280 
million years ago. The base of the Early 
Cambrian sedimentary rocks rests upon an ancient 
Precambrian basement of crystalline granitic 
rocks more than one billion years old (see 
Figure 2). 
The Thebes area occurs at the extreme 
southern margin of the Illinois Basin,and it 
is underlain by about 6500 feet of Paleozoic 
rocks ranging in age from Early Cambrian to 
Early Devonian. The upper 1000 feet of these 
strata ranging in age from Middle Ordovician 
(about 450 million years old) to Early Devonian 
(about 380 million years old) are exposed in 
the field trip area (see Figure 3). The Thebes 
area provides the southernmost exposures of 
Ordovician, Silurian, and Devonian rocks in 
Illinois. Thousands of feet of younger Middle 
and Upper Devonian, Mississippian, and Pennsyl-
vanian strata that occur a few miles to the 
north and east (see Geologic Map of Illinois) 
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Fig. 2 - North-south cross-section through Illi.nois showing the Paleozoic strata in the Illinois Basin. 
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a tso unce covered the Thebes area, but they ~vE::r(-: 
stripped away by erosion during the 180 million yc <:u ·;, 
that followed withdrawal of the Pennsylvanian sea and 
preceded the invasion of the Middle Cretaceous sea. 
STRUCTURE OF THE PALEOZOIC ROCKS 
The structure of the Paleozoic strata in the 
Thebes area is fairly complex, and as will .be seen 
along the itinerar~ the stratigraphic rela~ionships 
between the Ordovician and Silurian formations are 
locally complicated. Regionally the Paleozoic strata 
are tilted downward (2 to 4 degrees) to the east and 
northeast into the Illinois :Basin (see F'igure 2). 
Toward the southwest they rise onto the northeast 
flank of a broad domal uplift known as the Ozark Dome 
in Missouri (see Figure 1), where the Lower Ordovician 
and Cambrian strata that are deeply buried in the 
Thebes area rise to the bedroek surface. In the central 
part of the dome in the St. Francis Mountains the 
ancient Precambrian granites protrude through the over-
lying Cambrian strata and are exposed in many places. 
In the Thebes area the regional trend of the Paleozoic 
rocks is locally interrupted by a gentle arch called 
the Thebes Anticline (see Figure 4). The crest or 
bighe~t part of the anticline pasaes just south of 
Thebe~ ~nd trends southeastward toward Olive Branch. 
The an~icline brings rocks as old as the Middle Ordo-
vician Kimmswick Limestone to the surface. The Paleo-
zoic rocks are also broken by several faults of con-
siderable di•placement, as much as 50 to 100 feet· (see 
itinerary map). As will be seen, Qdjacent to these 
faults the strata are highly disturbed, and dips of as 
much as 15 degrees are co~non. 
THE MISSISSIPPI EMBAYMENT 
The Mississippi Embayment, floored by Paleo-
zoic rocks, is a broad, gentle ayncline or trough 
that deepens to the southwest toward the Gulf of 
Mexico. It is bordered on the west by the Ozark Dome, 
on the east by another large bedrock arch in western 
Tennessee known as the Nashville Dome, and on the 
north by the southern margin of the Illinois Basin 
(see Figure 1). This trough, also called the Embay-
ment Syncline, was formed by movements of the earth 1 s 
crust which began during Late Cretaceous time about 
100 million years ago and continued until the end of 
the Eocene Epoch in Tertiary time about 40 million 
years ago. As the trough subsided, an arm of the sea 
advanced northward into the Embayment from the Gulf 
of Mexico, inundating the southern tip of Illinois at 
least twice during Cretaceous time and twice during 
during the Tertiary. The Tertiary invasion during 
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the Eocene Epoch marked the last time that the sea reached into Illinois. The 
Cretaceous and Tertiary strata deposite.d during these invasions fill the Embay-
~£nt Syncline and form a wedge-shaped body of unconsolidated marine and non-
marine clays, silts, sands, and gravels that gradually thicken southward from 
a thin erosional edge in extreme southern Illinois to more than 3000 feet near 
Memphis, Tennessee. In the Thebes area these relatively young sedimentary 
strata overlap and rest upon the much older Paleozoic sedimentary rocks (see 
Figures . 2, 3, and 4). 
After the last withdrawal of the sea at the end of Eocene time, the 
region was uplifted and erosion has continued to the present. At some time 
during the Pliocene Epoch, which lasted from about 11 million to about one 
million years ago, a great river system flowed across the region. These streams 
deposited an extensive sheet of sands and coarse gravels over a large area of 
the Mississippi Valley region. These gravels, called the "Lafayette" Gravel, 
thinly mantle the Paleozoic, Cretaceous, and Early Tertiary strata and cap most 
of the hills in the Thebes area (see Figure 3). 
PLEISTOCENE HIStoRY 
The extensive continental glaciers that covered northern North America 
and large portions of Illinois and the Midwest during the Pleistocene Epoch, 
commonly referred to as "The Great Ice Age," did not extend as far south as 
the Thebes ar~a. During this epoch, which began about one million years ago 
and ended about five thousand years ago, there were four major glacial advances, 
each followed by long~ warm interglacial stages during which the glaciers 
ffielted completely away. The last glacial ice melted from extreme northeastern 
Illinois only some 11 to 12 thousand years ago. The glacial invasions, which 
at times included advances into Illinois from both the east and west, are 
named in relative order of occurrence--the Nebraskan, the Kansan, the Illinoian, 
and the Wisconsinan (see Figure 5). The third or Illinoian glacier was the 
most extensive, advancing to a line just south of Carbondale and to within about 
25 miles of Thebes. 
The ice sheets advanced from centers of snow accumulation in central 
and eastern Canada, carrying rock and soil debris eroded from the land over 
which they moved. As the glaciers melted these materials were deposited, and 
within the areas of the state that were cove~ed by glacial ice there are thick 
deposits of ice-laid material called till. Water-laid materials known as out-
wash, including silt, sand, and gravel, were also deposited by sediment-laden 
meltwaters flowing away from the ice fronts, both ·during advance and retreat 
of the glaciers. Major river valleys like the Mississippi, Illinois, and Ohio 
Valleys provided channels for the escaping meltwaters, and these valleys were 
greatly deepened and widened during times of greatest flood. During times 
when the floodwaters were waning, the valleys became filled with outwash far 
beyond the ice margins. These valley deposits of glacial outwash are ·referred 
to as valley trains. In the Mississippi Valley near Cairo the outwash deposits 
are as much as 250 feet thick. About 13,000 years ago near the end of the 
last glacial stage~ the Wisconsinan, a great flood of meltwater poured down 
these valleys and caused major changes in the channels of the Mississippi and 
Ohio Rivers. These drainage changes will be discussed in detail at stops 
along the itinerary. 
Thick deposits of wind-blown silt, called loess, are also the result 
of the glaciation of Illinois. The silt was blown from the floodplain of the 
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Fig. 5 - Sketch maps showing the extent o£ the major glacial advances into Illinois during the 
Pleistocene Epoch. Approximate times of invasion are given. Two substages -- the Altonian 
and the Woodfordian -- of the Wisconsinan Stage are shown. Arrows indicate the directions of 
ice movement and flow in major drainage channels which drained the ic~ front. 
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Mississippi River and the floodplain of the Ohio River when it occupied the 
Cache Valley. The loess thickly blankets the uplands of the Thebes area and 
is thickest along the valley bluffs. Loess deposits of ~llinoian and Wisconsinan 
ages are present. 
ITINERARY 
0.0 0.0 .Assemble on east side of Thebes High School. Proceed north. 
STCP. Turn right (east). 
0.2 0.2 Cross bridge over railroad. SLOW. Upper Ordovician Thebes Sancetone 
and Orchard Creek Shale are exposed in the cut below the bridge. 
0.1 0.3 Bea~ left at Y-intersection. To Route 3 north. 
0.2 0.5 STOP. Junction with Route 3. CAUTION. HAZARDOUS I~TERSECTION. 
Continue ahead (north) on Route 3. 
1.3 1.8 Bridge across Miller Creek. 
0.1 1.9 T-road intersection from right. Continue ahead north. 
0.1 2.0 Lower Silurian Sexton Creek Limestone exposed in road cut on right. 
0.2 2.2 Entering road cut through Th~bes Sandstone. DANGEROUS CURVE. SLOW. 
Pre?are to turn right. 
0.1 2.3 Turn right onto driveway just east of underpass. 
§.!:.zQ..J.. GALE SOUTH SECTION. T!1s section is ex,Posed north of the 
h lz:/Jway, NW\, N;:,7~, :t-.~E4t,, sec., 4, T. 15 S., R. 3 W. RIGH S'PEED TRAFFIC. 
CAUIION. DO NOT WALK ON FA lEMENT. 
At this expo sura the Upper Ordovicic-.n and Lo\o1er Silurian rocks are 
exposed (see :Figure 6). T!1e Orc: ~;vict.a"l strata include the Thf;bf! S Sandstone 
and the Orchard Creek Shale, both mem~crs of the Scales Formation, which forms 
part of an e·;;en larger st:r. atigr~phic sequence known as the Maquoketa Group 
(r~ee Figure 3) . In the 'l~ebes area t h-3 Maq<..~.cketa Group also includes the Cape 
Liwes t ~n:.e, e thin, shaly Ltmeston.e thrllt ocL:nl'B bE:low the Thebes San-3.stone, and 
the Ci4ardeau Limestone, a dark, silty lim? stone t~v1t oc~urs above the Orchard 
Creek Shale. The C~.pe I.im9stone is n::~t eX?O::Jed in the Th•Jbes .:.rea, but it is 
well €Xposed at Cape Gir·c.u-:deau, H5.ssouri, f:r('lffi which it received its name. 
The Girardeau Limestone is not present in tl:is exposure, but it is present in 
the field trip area a short distance to the south. Also named for exposures 
near Cape Girardeau, the Girardeau Limestone will be examined and discussed 
later at Stop 12. 
The Silurian strata include the_Edgewood Limestone and the Sexton Creek 
Limestone of the Alexandrian Series. This means that Alexander County is the 
locality where thesn strata are typically exposed and for which the series 
was named. 
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Fig. 6 - Strata exposed at Stop 1. 
THE SCALES FORMATION 
The Thebes Sand-
stone consists of regularly 
bedded, somewhat massive, 
gray and brown siltstone and 
very fine-grained silty 
sandstone, which varies in 
thickness from about 65 to 
160 feet in the field trip 
area. Current or cross· 
bedding occurs in some beds, 
and wo~ tracks, referred to 
as fucoids, are also common. 
The sandstone received its 
name from the excellent 
exposures at Thebes. Over-
lying the Thebes is the 
Orchard Creek Shale which 
consists of laminated, green-
ish gray, calcareous shale 
and was named for exposures 
in the vicinity of Orchard 
Creek just south of Thebes. 
The Orchard Creek Shale has 
a thickness of 15 to 30 feet 
in the field trip area. 
Here at Gale the contact 
between the sandstone and 
the shale is abrupt, but at 
other localities, as at Thebes, the change is transitional, and the lower part of 
the Orchard Creek contains thin beds of sandstone of the same type as the under-
lying Thebes Sandstone. At some localities the Orchard Creek also contains a few 
thin beds of dark, fine·grained,fossiliferous limestone in its upper few feet. 
Studies of the Thebes Sandstone in outcrops and in the subsurface in wells have 
shown that the sandstone is also underlain by sha~of up to 30 feet in thickness. 
The sandstone thins rapidly to the east and northeast, grades laterally into shale, 
and within a few miles is absent. It can be traced to the northwest as far as Ste. 
Genevieve County, Missouri, north of which it is also absent. Thus the sandstone 
appears to be a tongue~shaped sand body that interfingers with the shale of the 
Scales Formation (see Figures 3 and 7), and it seems to be restricted to a zone 
along the northeastern margin of the Ozark Dome in southeastern Missouri and 
southwestern Illinois. 
The predominance of shale and silty sandstone in the Scales Formation 
indicates that -the Late Ordovician sea was muddy. Thropghout Illinois and the 
Midwest the Scales Formation and younger formations of the Maquoketa Group are also 
mainly shales and siltstones. During the time that these muddy sediments were 
being deposited, a mountain range, known as the Taconic Range, was being formed 
along the eastern margin of North America. Rivers draining these mountains built 
a great deltaic complex of gravel, sand, and mud that spread along the western side 
of this mountain range. The front of this great delta, known as the Queenston 
Delta, extended westward as far as eastern Ohio. The finest silts and muds were 
carried far beyond the delta front into the shallow waters that covered the Midwest. 
Toward the northeastern margin of the Ozark Dome, which was a great submerged bulge 
on the sea floor, the waters became shallower. Because of the shallower conditions 
~ 
. 
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Fig. 7 - Stratigraphic relations of the Thebes Sandstone, Orchard Creek Shale, Girardeau 
Limestone. Edgewood Limestone, and Sexton Creek Limestone in the Thebes area. Compiled 
from several exposures from Gale to Powder Mill Hollow. (After Pryor and Ross. 1962}. 
!50 
I 
t40 
1}0 ~ 
. P:t 
!20 
I 
j 
i j•10 
I 
: 
i 
' 0 
along the flank of the dome, waves and currents -swept the finest muds into deeper, 
quieter water, and the coarser silts and sands of the Thebes Sandstone were 
deposited. 
THE SILURIAN STRATA 
The Edgewood Limestone in the Thebes area is very thin, and here at 
Gale it is only about two feet thick. It consists of medium-grained, fossilif-
erous, gray-brown, oolitic, conglomeratic limestone containing numerous, rounded 
and flattened, pebble-sized fragments of dark lithographic limestone. These 
characteristics of this most interesting rock indicate that it was deposited in 
a clear, warm, wave-swept, shallow water environment. Oolites are formed under 
highly agitated conditions in which the sea water is supersaturated with calcium 
carbonate. The oolites are small, concentrically layered spheres of .calcite 
(calcium carbonate), usually with tiny nuclei of fossil fragments or· sand grains. 
The calcite layers are precipitated chemically from sea water as the oolites are 
washed along the sea bottom by wave action. 
The Sexton Creek Limestone is fine- to medium-grained, light gray to 
brown, fragmental limestone with abundant crinoid and shell fragments. Especially 
characteristic of the Sexton Creek are bands of brown to dark gray chert. The 
Sexton Creek is poorly exposed here at Gale, but its contact with the Edgewood can 
be seen below a thin, yellow-brown shale bed that occurs at the base of the forma-
tion. Only the lower few feet of the limestone is exposed, mostly as tumbled 
slump blocks, so the Sexton Creek will be examined more closely later at Stop 5. 
~ -
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STRATIGRAPHIC RELATIONSHIPS 
The contact between the Edgewood Limestone and the underlying Orcha~d 
Creek Shale is an unconformity (see Figure 6). An unconformity is a buried 
surface of erosion between older and younger strata, representing a time when 
the sea bottom was exposed above sea level. Thus before deposition of the 
Edgewood Limestone, the Thebes area was above sea level for a ttme. During this 
brief interval of emergence the Girardeau Limestone, upon which the Edgewood 
rests just half a mile to the south, was completely stripped away at this 
locality. When the Silurian se8 readvanced. into the region, erosional fragments 
of the dark-colored Girardeau were reworked by wave action and incorporated into 
the Edgewood Limestone, giving it its conglomeratic texture. 
An unconformity also exists between the Edgewood and the overlying 
Sexton Creek L~estone, representing another temporary withdrawal of the Early 
Silurian sea. These withdrawals of the sea that occurred before and after deposi-
tion of the Edgewood Limestone were probably the results of crustal movements 
which caused slight uplifts of the Ozark Dome above sea level. During the 
erosion interval which followed this second emergence the Edgewood was complete~y 
eroded away in the southern part of the Thebes area. When the Silurian $e~ again 
covered the region, the Sexton Creek Limestone was deposited on this erosion 
surface. The lower beds of the Sexton Creek contain same oolites, perhaps 
deri~'ed from the erosion of the Edgewood Limestone. Figure 7 illustrates the 
complex stratigraphic relations of the Upper Ordovician and Lower Silurian strata 
in the Thebes area as determined from several exposures from Gale to Powder Mill 
Hollow about five miles to the south. The diagram shows the Edgewood Limestone 
lensing out southward to an erosional edge, and the Sexton Creek Limestone then 
resting upon the Girardeau Limestone. The Silurian St. Clair Limestone, which 
occurs above the Sexton Creek, is not shown. Also note the interfingering of 
the Orchard Creek Shale and the Girarde~u Limestone. The thickening of the 
Girardeau Limestone and its apparent intertonguing with the Orchard Creek Shale 
will be discussed later at Stop 12. 
0.0 2.3 Leave Stop 1. Turn around and re-enter highway. CAUTION. 
Turn right and go through underpass. Prepare to turn right beyond 
underpass. 
0.1 2.4 Turn right (north) onto T-road to Gale. Continue ahead through town. 
SLOW. 
0.3 2.7 End of black top. Continue ahead on gravel road. 
0.2 2.9 SLOW. Prepare to stop. Private driveway on right. Sexton Creek on 
the left. 
0.1 3.0 Stop 2. GALE NORTH SECTION. The section is exposed in an abandoned 
borrow pit high on the bluff east of the railroad tracks, NW\, NW\, 
SE~, sec. 33, T. 14 S., R. 3 W~ Property of H. c. Billingsley, 
Route 1, Thebes. Walk across tracks and through Billingsley's yard 
to reach the section about 200 feet northeast of the barn. 
Nearly all of Illinois is covered by deposits of wind-blown silt called 
loess. This fine exposure permits the examination of both Wisconsinan and 
Illinoian loess (see Figure 8). The loess units include the Illinoian Loveland 
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Figure 8 - Loess exposed at Stop 2. Snails 
occur where indic~ted by the sptral symbol. 
The Roxana Snails gave a date of 37,000 
years± 1.500. 
Silt, the Early Wisconsinan Roxana 
Silt of Altonian age, and the Late 
Wisconsinan Peoria Loess of Woodford-
ian age. The names of these loess 
units as given above are the formally 
recognized stratigraphic names of 
these loess units in Illinois. Other 
features of interest in this exposure 
are the numerous, large fossil snails 
in the loess and the pre-Wisconsinan 
Sangamon Soil developed in the upper 
part of the Loveland Silt. 
Although the Pleistocene 
glaciers never reached the Thebes area, 
the thick loess deposits record their 
effects beyond the glaciated region. 
Geologists generally agree that the 
loess is eolian in origin and is 
genetically related to the major 
Pleistocene meltwater channels that 
drained the glacial fronts during the 
times of advance and retreat of the 
glaciers (see Figure 5). During 
Pleistocene time, as now, the winds 
prevailed westerly and blew sand, silt, 
and clay from the surfaces of the 
valley trains, which were largely 
unvegetated outwash flats, 8nd depos-
ited these materials on the adjacent bluffs and uplands. Very fine sand and coarse 
silt occur in the thick loess deposits near the source v~lleys, while the finest 
silt and clay were blown eastward to form a gradually thinning blanket of loess 
across most of the state. Because of the westerly winds the loess deposits are 
thicker on the east side of the valleys. In extreme eastern Illinois the loess 
is only a thin film barely recognizable in the modern soils. Most of the loess 
was probably deposited during the fall and early winter when, because of colder 
conditions, the glacial meltwaters receded, exposing the surfa·~es of the valley 
trains and permitting them to dry out. The recently deposited sediments were 
then more susceptible to wind erosion. In the Thebes area the broad bottomlands 
of the Ancient Mississippi Valley north and west of Gale and the bottomlands of 
the Ancient Ohio River which occupied the Cache Valley were the principal sources 
of loess. The thickest deposits are here at Gale where the loess is about 50 
feet thick. 
The Illinoian Loveland Silt was deposited during the advance and retreat 
of the Illinoian glacier between about 250,000 and 200,000 years ago. Here at 
Gale it is about three to five feet thick. The Loveland is mottled yellow, gray, 
and brown non-calcareous silt, and its lower part is mixed with chert gravel. 
This chert gravel is older than the Loveland Silt, and it represents pre-Illinoian 
residuum of angular and rounded chert rubble derived from weathering of the cherty 
Paleozoic strata (Sexton Creek Limestone and Bailey Limestone) that are present 
in the Thebes area. The chert gravel rests upon the Thebes Sandstone. In the 
Thebes area the Loveland is usually only two or three feet thick, and in most 
places was completely eroded away before deposition of the younger Wisconsinan 
loesses. 
- 12 -
Of particular interest is the brownish red, clayey, limonite- and 
manganese-stained, weathered zone in the upper part of the Loveland Silt here at 
Gale. This weathered zone is an ancient buried soil known as the Sangamon Soil. 
This soil was formed by weathering during the long, warm interglacial interval, 
called Sangamonian Stage, which followed the melting of the Illinoian glacier 
and lasted from about 200,000 to 70,000 years ago. The soil is well exposed in 
some of the small gullies that have been eroded into the floor of the pit. The 
Sangamon Soil also occurs widely throughout the glaciated areas of Illinois and 
the Midwest. Where exposed it is typically reddish in color and is used by 
geologists as a key horizon to indicate the contact between the deposits of the 
Illinoian and Wisconsinan glaciations. 
The Sangamon Soil is overlain by the Roxana Silt, a loess that was 
deposited during the advance and retreat of the Altonian glacier of Early Wiscon-
sinan time between about 70,000 to 28,000 years ago. Here at Gale the Roxana is 
27 feet thick, but in the Thebes area it is usually thinner and thins rapidly to 
only a few feet within a mile or so to the east. The Roxana is medium to dark 
brown, fine to coarse, calcareous silt that has a distinctive pinkish cast that 
distinguishes it from the light brown Peoria Loess above. 
Above the Roxana is about 25 feet of the Peoria Loess that was deposited 
during the advance and retreat of the Woodfordian glacier during Late Wisconsinan 
time between about 22,000 to 12,000 years ago. The Peoria is tan to light gray-
brown silt that is leached of carbonates in the upper few feet but highly calcar-
eous in the lower part. In the Thebes area the Peoria is as much as 40 feet 
thick, but it also thins eastward until east of Cache Valley it is rarely over 
20 feet thick. There was a time interval of about 6,000 years between the deposi-
tion of the Roxana and Peoria Loesses, so that a thin weathered zone occurs 
between them. This weathering interval is called the Farmdalian and marks a 
brief, but major, withdrawal of the Wisconsinan glacier from Illinois. Here at 
Gale the Farmdalian is represented by leaching out of the carbonates from the 
upper few feet of the Roxana. Calcium carbonate or lime is present . in the loess 
deposits because the glaciers eroded extensive areas of Paleozoic limestones 
during their advances into Illinois. 
In ·the loess deposits here at Gale are numerous, small limestone 
concretions that occur throughout the loess units. These concretions, referred 
to as "loess kiudchen" (children of the loess), are formed by differential 
cementation of the loess by calcium carbonate, which has been leached from above 
and then carried downward by percolating groundwater. 
The preservation of abundant large fossil snails in both the Peoria 
and Roxana Loesses is somewhat unusual. These fossil snails lived on the wooded 
and vegetated bluffs during deposition of the loess. When found in abundance 
the snails are collected, and the calcium carbonate of their shells is dated 
using the radio carbon method. The dates that are obtained have proved especially 
useful to Survey geologists in establishing the chronology of events during the 
Wisconsinan Stage of glaciation (see Figure 8). Sixteen species of snails have 
been recognized from the Roxana at this locality and fifteen from the Peoria. 
A few of the more common snails are illustrated in Plate 1 at the back of the 
guide book. 
The history of the Pleistocene deposits of Illinois is extremely 
complex. In attempting to unravel this history the geologist must be thoroughly 
familiar with the characteristics of the glacial deposits and learn to recognize 
all possible variations in their texture, composition, and color. Indeed, some-
times the same stratigraphic units in different localities are entirely different 
Fig. 9B - Prese.nt drainage system in extreme southern Illinois. 
in appearance and physical properties. The presence of ancient buried soils 
within the glacial deposits, as the Sangamon Soil here at Gale, is extremely use-
ful and is the most valuable means of establishing the relative ages of glacial 
deposits. Fossils, including woody material, are rare in glacial materials, and 
although useful when found, they cannot be dated reliably by radiocarbon methods 
much beyond about 50,000 years. 
DIVERSION OF THE MISSISSIPPI RIVER THROUGH THE THEBES GORGE 
.The establishment of the present course of the Upper Mississippi River 
followed a series of events closely related to the glacial history of Illinois, 
and is a story far too complex to be completely discussed at this time. Near the 
end of the Tertiary Period some one million years ago, the Upper Mississippi 
Valley region was eroded down to a broad plain of low relief. Remnants of this 
ancient land surface, called the Ozark Peneplain, can be seen as accordant summit 
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Fig. 10 - Diagram of the extensive Wisconsinan ice front dur-
ing Valparaiso time. Major· mel t\>/ater channels draining the 
ice front and the Kankakee Flood in the Illinois Valley are 
shown. 
levels on the uplands in the Illinois-Missouri Ozarks. Before the Pleistocene 
Epoch and the advance of the glaciers, the Ozark Peneplain was uplifted by crustal 
movements and erosion was renewed. The Mississippi River, which probably also 
originated during Late Tertiary time, was able to maintain its existence during 
this period of uplift by cutting its valley deeply into the peneplain surface. 
Its tributaries also cut deeply into the bedrock strata, producing the present 
rugged terrain of the Illinois-Missouri Ozark region. Still later during the Ice 
Age, great torrents of meltwaters flowed down the Mississippi Valley, widening 
and deepening the valley even more. ~h• bedrock floor of the vallfty, fr~ the 
main ~hannel in the vicinity of Cape Girardeau southeastward to Gale, is 150 to 
200 feet below the present valley plain, which has been develcped on thick cut-
wash deposits that accumulated in the valley. 
By standing on the top of the bluff here at Gale one has an excellent 
view of the enormous valley to the northwest and the Mississippi River flowing 
southward past Gale. Until late in the Wisconsinan Stage of glaciation, some 
13,000 years ago, the main bedrock valley that carried the Mississippi River in 
this vicinity turned westward just below C8pe Girardeau and entsred southeast · 
l~ssouri and northeast Arkansas. At the present time the river turns sharply east 
and then south at Grays Point . and then flows straight ahead through a narrow 
bedrock channel, the Thebes Gorge, from Gale to Fayville. It then flows south-
eastward to its junction with the Ohio River at Cairo (see Figure 9B). The river 
occupies the entire floor of the gorge and flows directly on the bedrock surface. 
: 
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The abandonment of the old valley and the diversion df the M1ssissipp1 
River through the Thebes Gorge was probably caused by a great flood of glacial 
meltwater that poured down the Mississippi Valley during the rapid melting of 
a large ice mass called the Valparaiso glacier. The Valparaiso glacier repre-
sented a major readvance of the Late Wisconsinan glacier, just entering extreme 
northeastern Illinois about 13,000 years ago (see Figure 10). During melting 
of the Valparaiso ice 13,000 to 12,000 years ago, conditions were such that 
. drainage from an enormous ice front, formed by ice lobes in the Lak~ Superior, 
~ake Michigan, and Saginaw Bay basins of Wisconsin, Illinois, Michigan, and 
Indiana, was concentrated into the Illinois and Mississippi Valleys. In the 
illinois Valley, into which vast amounts of meltwaters poured from the Kankakee 
VQlley, the resultant flood has been named the Kankakee Flood. There, at the 
height .of the flood, the volume of. meltwater was so great tha~ the waters formed 
several gr~at lakes · in lowland areas behind glacial end moraines (see Figure 10 
and tqe Glacial Map of Northeastern Illinois). 
. Before the flood the course of the present Thebes Gorge was a shallow 
valley occupied by a north-flowing tributary to the Mississippi River (see Figure 
9A). Present tributaries to the Mississippi River along the Thebes Gorge, 
including Miller Creek and Orchard Creek, were tributaries to this stream as 
indicated by the manner in which they join the Mississippi in an upstream direction 
(see itinerary map) . At the height of the flood the water backed up the tributary 
valley until it spilled over the divide at the head of the valley near Fayville; 
Flowing directly ahead, the floodwaters took ad~antage of the increased gradient 
of the shorter channel and rapidly scoured out a new channel. Deepening of the 
new channel kept pace with the gradual waning of the floodwaters, and when the 
flood had subsided, the Mississippi maintained the new channel through the Thebes 
Gorge. 
0.0 3.0 Leave Stop 2. Continue ahead (north) on gravel road. 
0.2 3.2 For several hundred feet the upper part of the Mi.ddle Ordovician 
Kimmswick Limestone, which immediately underlies the Thebes Sandstone 
stratigraphically, is exposed along the east bank of Sexton Creek in 
this vicinity when the water level is down. 
0.2 3.4 Cross railroad tracks. CAUTION. 
0.6 4.0 Along the bluff on the right are ledges of Lower Silurian Sexton 
Creek Limestone, which was seen at Stop 1. The strata dip (are tilted 
down) eastward about 5 degrees. Thus as the itinerary continues 
northeastward, we are going up the stratigraphic section, and progres-
sively younger strata are exposed near the road. 
0.2 4.2 Prominent ledges of Sexton Creek Limestone on the right. The limestone 
received its name because of these fine exposures along Sexton Creek 
which form the type section. Note the conspicuous brownish gray chert 
bands that are characteristic of the Sexton Creek. 
0.2 4.4 To the right on the slope above,large blocks of Upper Silurian St. Clair 
Limestone can be seen. Stratigraphically the St. Clair occurs imme-
diately above the Sexton Creek. The St. Clair is noncherty and typi-
cally reddish or pinkish in color. As we continue northeastward, the 
base of the St. Clair comes closer to the road, and large blocks of it 
are more evident. 
0.2 4.6 SLOW. Prepare to stop. 
,; 
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0.1 4.7 St~~· SEXTON CREEK SECTION. Small abandoned quarry in St! Clair 
Limestone. The quarry is on the right side of the road, SW~, SE\, 
NWt, sec. 27, T. 14 s., R. 3 W. Property of L. H. Benefield, R. R. 1, 
Thebes, who lives in the white house just to the northeast. 
The small quarry that was operated here is in the Midd.le Silurian St. 
Clair Limestone that consists of silty, fine-grained to medium·grained, crystal-
line, light gray to p:f.nk to reddish brown limestone. Some of the limestone is 
green-mottled, and the gray portions are typically red-specked, the red specks 
consisting of small, iron oxide-stained fragments of fossil shells and crinoid 
stems. The crinoids belong to the phylum Echinodermata and are plant-like aP~mals 
with a calyx and tentacles supported by a long stem that usually is attached to 
the sea .floor. Modern crinoids ere often referred to as "sea lilies." The 
segmented stems consisting of numerous discs easily break apart after the animal 
dies, and these small discs are the most common parts of fossil crinoids found 
in Illinois limestones. Larger fossils occur rarely, and on occasion large 
straight-shelled cephalopods, a class of the phylum MOllusca which also includes 
such animals as snails, clams, and oysters; can be found. Especially abundant 
are numerous, tiny, bean-shaped bivalved crustaceans (only a mdllimeter or so in 
diameter) called ostracods. These tiny animals are related to the crabs and the 
lobsters. 
The floor of the quarry is the top of the Lower Silurian Sexton Creek 
Limestone that is extensively exposed along the road just to the west and which 
was seen at Stop 1. The typically light gray, coarsely crystalline Sexton Creek 
wi t h the characteristic dark chert bands is also exposed as small ledges in the 
pan ture just to the east of the quarry. There, small silicified masses of the 
colonial coral Favosites, the "honey-comb" coral, can be seen on some of the 
limestone beds. 
The St. Clair Limestone that was quarried here was used to make terrazzo, 
a durable, attractive flooring material composed of small chips of the limestone 
set in cement mortar and then polished. Only the less silty portions of the 
limestone are suitable for this use, because the silty limestone is softer and 
will not take a high polish. The distinctively colored and textured St. Clair 
is ideally suited for making other poli.shed stone objects, such as paper weights, 
book ends, and lamp bases. Those persons interested should use this opportunity 
to select suitable pieces of the stone. 
0.0 4.7 Leave Stop 3. Continue ahead. 
0.1 5.4 Cross one-lane bridge over Sexton Creek. Eight-ton limit. 
After crossing bridge, turn left at T-intersection. 
0.1 5.5 Y-intersection. Turn right. 
0.1 5.6 On the hillside to the right is a ledge of Lower Devonian Bailey 
Limestone. Green shaly siltstone of the Middle and Upper Silurian 
Moccasin Springs Formation can be seen below the ledge. As we have 
driven northeasrward from Gale, the itinerary has encountered progres-
sively younger formations along the bluffs of the Mississippi Valley 
because of the eastward tilt of the ·strata. The stratigraphic interval 
from the top of the Middle Ordovician Kimmswick Limestone to the base 
of the Lower Devonian Bailey Limestone has been seen .(see geologic 
column in Figure 3). 
: 
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0.2 5.8 Driveway to left. Continue ahead to right. 
0.1 5.9 Entering posted property. 
0.1 6.0 Cross ford over Horse Creek. 
The high bank on the right exposes the Moccasin Springs Formation 
overlain by the Bailey Limestone. This will be Stop 4. Continue 
ahead to the farmhouse to obtain permission to examine the exposure 
and to turn around. Property of Wilbur Boren, McClure, Illinois. 
0.2 6.2 Farmhouse yard. Turn around and return to Stop 4. 
0.2 6.4 Stop 4. HORSE CREEK SECTION. Middle and Upper Silurian Moccasin 
Springs Formation overlain by Lower Devonian Bailey Limestone, SE\, 
~' SW\, sec. 23, T. 14 S., R. 3 W. 
----- ----
N 
I 
I 
L 
Fig. 11 - Strata exposed at Stop 4. 
The strata exposed here include the 
uppe~ost part of the Silurian Moccasin Springs 
Formation and the lowermost part of the Lower 
Devonian Bailey Limestone (see Figure 11). 
This exposure is one of the best in southern 
Illinois to illustrate the gradational contact 
between the Silurian and Devonian Systems. The 
Moccasin Springs consists of greenish gray, 
calcareous, thin-bedded siltstone that contains 
thin, discontinuous, nodular beds and discoidal 
nodules of gray-green, siliceous limestone. The 
top of the siltstone unit is quite even and marks 
a prominent break in slope below the first per-
sistent limestone bed. The first chert also 
occurs near the break in slope. Above the break 
in slope limestone beds are more numerous with 
thin to medium beds of gray-green, siliceous 
and cherty limestone alternating with thin beds 
of greenish gray, calcar~ous siltstone. Upwards 
the siltstones become thinner and less frequent, 
and the limestone beds thicken, become more 
siliceous and cherty, and grade into the typical 
massive chert of the Bail~y Formation. 
The exact contact between the Moccasin 
Springs and the Bailey is not definitely estab-
lished in southern Illinois, and geologists have 
been studying this problem for many years. The 
gradational nature of the boundary has been 
confirmed by Survey geologists who have studied microfossils in these formations. 
These microfossils are principally microscopic, tooth-like fossils called conodonts 
that are believed to be the grasping mandibles of marine worms. Tentatively, in 
this exposure the contact occurs near the break in slope at the first persistent 
bed of cherty limestone. For many years it was thought that Upper Silurian 
(Cayugan) strata were missing in Illinois, and that an unconformity existed 
between the Silurian and Lower Devonian strata in southern Illinois. However, 
based on the fossil studies it is now known that the upper part of the Moccasin 
Springs represents the Upper Silurian Cayugan Series (see Figure 3), and that the 
Late Silurian sea did not withdraw from southern Illinois at the end of the 
Fig. 12 - Sketch map show-
ing the approximate extent 
of the Early Devonian sea 
in the Midwest. 
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Silurian Period. Deposition was .continuous into Early 
Devonian time in the southern part of the Illinois Basin 
where the Bailey Limestone and the Clear Creek Formations 
were deposited. 
In the central and northern part of the Illinois 
Basin the Late Silurian sea did withdraw at the ·end of 
the Silurian Period, and the upper part of the Silurian 
rocks were exposed to erosion which stripped away the 
Cayugan strata over most of the area. During deposition 
of the Lower Devonian strata, the Early Devonian sea 
remained restricted to the deepest part of the Illinois 
Basin in the southern third of the state (see Figure 12). 
Later, during Middle and Late Devonian time, the Devonian 
sea completely covered Illinois, and the Middle Devonian 
limestones that were deposited overlap and rest upon the 
Middle Silurian Niagaran strata. The contact between these strata is one of the 
major unconformities in the-Illinois Basin. 
0.0 6.4 Leave Stop 4. Return to main gravel road. · 
0.6 7.0 Intersection with main gravel road. Turn right. 
0.1 7.1 SLOW. Narrow one-lane bridge over Clear Creek Drainage Ditch. 
8-ton limit. 
0.1 7.2 Top of levee. Turn right. Proceed through gate onto road along 
the top of levee. 
0.4 7.6 Note prominent ledges of Bailey Limestone in the bluff on the right. 
2.7 10.3 STOP. Intersection with blacktop road. Turn right and cross bridge. 
0.1 10.4 Crossroads. Turn left on gravel road and STOP. 
Stop 5. LINDSEY CEMETERY SECTION. Lower Silurian Sexton Creek 
Limestone overlain by Middle Silurian St. Clair Limestone, SW\, SE%, 
NW%, sec. 12, T. 14 s., R. 3 w. 
The section exposed along the bluff here at Stop 5 is one of the best 
exposures of both the Lower Silurian Sexton Creek Limestone and the Upper Silurian 
St. Clair Limestone. The contact between these formations is also well exposed. 
The best exposure is a nearly vertical ledge about 350 feet to the northeast from 
the blacktop road (see Figure 13). There at the top of the exposure the St. Clair 
again can be seen to grade into thin-bedded siltstones of the Moccasin Springs 
Formation, which forms the wooded slope above the le9ge and is mostly unexposed. 
Here the Moccasin Springs is 110 feet thick and is overlain near the top of the 
hill by about 50 feet of the Bailey Formation. The climb to the top of the bluff 
is difficult but worthwhlle. From that vantage point the view of the Mississippi 
Valley is magnificent, and the abandoned valley that turns westward south of Cape 
Girardeau can be seen to the southwest. 
The Sexton Creek Limestone consists of light to medium gray, fine- to 
medium-grained, crystalline limestone. It is thin- to thick-bedded with uneven 
bedding planes along which there are numerous, silicified Favosites corals in the 
MOCCASIN SPRINGS 
ST. CLAIR 
-:·:···:·.·.·· ··· ········· ·· SEXTON CREEK 
.·.·.·.·=····:·:···· · .;,. 
~ig. 13 - Strata exposed at Stop 
5. Thicknes~ ot chert beds in 
the Sexton Creek Limestone is 
exaggerated. 
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Fig. 14 - Generalized sketch of faults 
at Lindsey Cemetery. 
upper few feet. The limestone is very cherty with 
numerous dark gray, irregular ·masses and discoidal 
nodules of chert along the bedding planes in the 
upper part·. In the lower part the chert forms 
persistent, 2- to 4-inch bands alternating wi th 
4- to 10-inch beds of limestone. Occasional 
silicified algal masses are present. The chert 
beds are characteristic of t he Sexton Creek Lime-
stone. In the Thebes area the Sexton Creek 
thi ckens northward from leRs than 15 feet south 
of Gale to about 40 feet 5~ miles north of Gale. 
Here it is about 30 feet thick. 
The St. Clair Limestone is typically reddish or pinkish in color and 
exhibits t he characteristics descri bed at Stop 3. The limestone forms massive, 
thick to medium ledges of mottled and vari-col ored, gray, greenish gray, pink, 
and brownish red limestone, interbedded with th i n-bedded silty units. The St. 
Clair is about 10 feet thick at Gale and also thickens northward. Here it is 
about 23 feet thick. 
Of special interest here are two small faults which cut the strata (see 
Figure 14). A fault is a fracture in the strata along which there has been 
relative movement of the opposing sides. The smaller fault of about eight feet 
of displacement occurs about 60 feet northeast of the blacktop, and adj'acent to 
the fault the rocks consist of jumbled blocks. The larger fault of about 18 
feet displacement occurs within a break in the bluff line about 200 feet farther 
to the northeast. The strike (trend) of the faults is probably to the east. 
Figure 14 shows the approximate attitudes of the strata, the beds of the central 
block between the faults being tilted down towards the north. 
0.0 10.4 Leave Stop 5. Continue ahead on gravel road. 
0.5 10.9 T-road intersection. Turn left (west) and cross bridge. 
0.5 11.4 STOP. Intersection l-Tith blacktop from left. Bear right onto 
blacktop. 
1.0 12.4 Enter MCClure. CAUTION. Railroad crossing--three tracks. · 
Continue ahead. SLOt-1. 
0.6 13.0 Unguarded railroad crossing--three tracks. CAUTION. Enter McClure 
business district. Continue ahead. SL~1. 
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0 ~ 5 13.5 McClure Grade School on left. Turn left into school yard. 
Stop 6. Lunch. 
0.0 13.5 Leave Lunch Stop. Turn left and STOP. Enter Route 3 and proceed 
south toward Thebes. 
1.0 14.5 Note how wide the Mississippi Valley is in this area. 
0.8 15.3 · Intersection with Route 146. CAUTION. Continue ahead (south) on 
Route 3. 
0.4 15.7 Crossing an area of low, elongate sand ridges or bars. These were 
formed during recent flooding of the valley before the levee was 
constructed. 
2.5 18.2 On the left the loess exposure seen at Stop 1 can be seen high on the 
bluff. 
0.6 18.8 Cross railroad and enter highway bridge over Sexton Creek. 
0.1 18.9 Road to Gale on left • . Continue ahead through underpass. 
0.1 19.0 Thebes Sandstone in road cut. 
0.3 19.3 SLOW. Prepare to turn left. 
0.1 19.4 T-road from left. Turn left on gravel road. 
0.5 19.9 Pleistocene alluvial silt deposits form the ridges on the right and 
left. 
The tops of the ridges at an elevation of about 380 feet (about 20 feet 
above the road) form a terrace that marks the former level of the valley bottom. 
Ahead in the distance note the flat upper surface of the terrace. 
The terrace deposits are composed of backwater silts that were deposited 
during the Late Wisconsinan flood that resulted in the diversion of the Mississippi 
River through the Thebes Gorge. The floodwaters backed up the tributary valleys 
of the Mississippi River, and silts washed into the slackwaters from the Missis-
sippi Valley and silt derived from erosion of the adjacent slopes filled the 
tributary valleys to near the level of the floodwaters. The tops of the terraces 
slope gently toward the Mississippi Valley. The terraces along the valley sides 
are remnants of these deposits that were dissected as the tributary streams 
resumed downcutting of their valleys after the floodwaters receded. 
0.2 20.1 On the left note the flat terrace level in the pasture. 
0.2 20.3 On the right across the creek is a high bank of highly weathered 
Bailey Limestone. 
0.1 20.4 T-road intersection. Turn right {south) and cross narrow wooden bridge. 
0.6 21.0 On the left notice the exposure of alluvial silt in the low bank. 
0.1 21.1 T-road intersection. Turn left (northeast) on gravel road. On the 
; 
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left note the well-defined terrace level. The white house is situated 
on the terraces. 
0.4 21.5 The itinerary is now following the upper surface of the tertace. 
0.3 21.8 Cross narrow wooden bridge over Salamans Creek. Continue ahead and 
bear right. 
0.2 22.0 On the left note the well-developed terrace level sloping eastward. 
Tributary to Salamans Creek on right. 
Stop 7. SALAMANS CREEK SECTION. Middle and Upper Silurian Moccasin 
Springs Formation. The section extends along the creek bottom for 
about 2,000 feet upstream from this point, SE~, SW~, SWt to NW\, SW~, 
SE~, sec. 2, T. 15 S., R. 3 W. 
At this locality for about 2,000 feet to the east upstream along the 
bed of Salamans Creek, considerable portions of the Middle and Upper Silurian 
Moccasin Springs Formation are exposed. Because of the eastward tilt of the 
strata (2 to 3 degrees), too section extends from the top of ·the St. Clair Lime-
stone across the entire outcrop belt of the Moccasin Springs to the base of the 
Bailey Limestone. At this exposure the ~wccasin Springs is about 100 feet thick. 
Although not completely .exposed, this section is the best exposure of the 
MOccasin Springs in the field trip area. The formation is generally poorly 
exposed because of its silty and ~haly nature. The entire creek bed is littered 
with novaculitic chert from the Bailey Formation which caps the hills in thi s 
vicinity. 
Typically gray to redd~sh, red-specked St. Clair Limestone is exposed 
as eroded, rounded knobs protrudi ng through the creek bottom. Upstream the 
upper part of the St. Clair becomes thinner bedded and silty and grades into 
mottled red-brown and green-gray, silty limestone of the lower Moccasin Springs 
Formation, which occurs as 6- to 10-inch beds separated by thin shale partings. 
The contact between the St. Clair and the Moccasin Springs is gradational, as 
deposition was continuous during Middle Siluri an time. The base of the Moccasin 
Springs is probably marked by the first appearance of these silty limestone beds. 
Farther upstream the Moccasin Springs consists of thin-bedded, reddish brown 
siltstone, also mottled. Some bedding planes exhibit peculiar sets of green-gray 
linear streaks that are perpendicular to the bedding. Still farther upstream 
the upper part of the formation exhibits the same greenish gray siltstones grading 
into the siliceous limestone of the Bailey Formation as seen at Stop 4. 
The reddish color of the St. Clair Limestone and the lower part of the 
Moccasin Springs Formation of the Bainbridge Group is characteristic of · these 
fo~ations in the southern part of the Illinois Basin along the margin of the 
Ozark Dome, suggesting a southern source for the red material. The red sediments 
can be traced northeastward in the subsurface in deep wells for many miles into 
the Illinois Basin. The red coloration gradually decreases and becomes more 
restricted to the lower part of the Bainbridge Group, suggesting that the Ozark 
Dome was the source of the red material. The silty sediments of the Moccasin 
Springs also grade northward into purer, reef-bearing limestones and dolomites 
in the central and northern parts of Illinois. 
Beginning in Early Silurian time the Ozark Dome was periodically 
emergent above sea level, as indicated by unconformities above and below the 
Lower Silurian Edgewood Limestone. When the St. Clair and Moccasin Springs 
Formations were being deposited, the Ozark Dome formed a large lowland area 
- 22 -
$urrounded by the Silurian sea and was exposed to weathering and erosion. · However, 
little detrital sed~ent (sand and silt) was carried into the sea from the low 
Ozark Island, because the strata that were exposed then consisted predominantly 
of Cambrian and Lower Ordovician limestones. Red, iron-stained residual clays 
were produced by the weathering of this low limestone terrain, and small amounts 
of these red clays were transported northward into the Illinois Basin, producing 
the reddish color of the St. Clair and MOccasin Springs Formations. However, 
the silt and clay that form the predominant siltstones of the Moccasin Springs 
Formation were derived principally from an eastern source. The Appalachian 
Mountains (Taconic Range) along eastern North America were still appreciably high 
during Early and Middle Silurian time, and fine muds eroded from these mountains 
were spread westward into this region. The sea was fairly clear during deposition 
of the Sexton Creek and St. Clair Formations so that limestones could be deposited_ 
The waters then gradually became more muddy as more silt and clay were washed 
into the sea, and the siltstones of the MOccasin Springs were deposited. North-
ward the amount of silt and mud decreased because the Cincinnati Arch provided a 
submerged barrier along the eastern edge of the Illinois Basin (see Figure 1). 
The arch limited the westward spread of muds into the central and northern parts 
of the basin, and the shallow sea remained clear enough to permit the precipita-
tion of extensive limestones and to allow corals and other reef-forming organisms 
to thrive and build the reef mounds which are abundant in the Niagaran rocks 
there. 
0.0 22.0 Leave Stop 7. Continue ahead to turn around. 
0.6 22.6 Turn around and retrace itinerary towards the west. 
0.7 23.3 Narrow bridge over Salamans Creek. 
0.7 24.0 T-road from right. Continue ahead and cross narrow bridge over 
Salamans Creek. 
0.8 24.8 Beech Grove Baptist Church on right. 
0.2 25.0 T-road from left. Continue ahead. 
0.1 25.1 Narrow one-lane iron bridge over Miller Creek. 
0.1 25.2 Narrow one-lane wooden bridge across ditch. 
0.4 25.6 STOP. Intersection with Route 3. Turn left onto Route 3. 
Bear left at Y-intersection and proceed southeast. 
0.3 25.9 STOP. Junction with road from Thebes. Continue ahead. 
1.3 27.2 SLOW. Prepare to stop. 
0.1 27.3 En_tering roadcut through Lower Devonian Bailey Limestone. 
Stop 8. NE\, Swt, SEt, sec. 15, T. 15 S., R. 3 W. 
This roadcut shows an excellent exposure of the lower part of the 
Lower Devonian Bailey Formation. The Bailey is the oldest of the Devonian Forma-
tions in Illinois. The strata consist of highly weathered olive- to drab-colored 
beds of chert, up to six inches or more in thickness, separated by softer, 
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tripoli-like material. The origin of the tripoli will be discussed at Stop 11. 
In this exposure knobs of relatively unweathered, siliceous, cherty limestone 
project upward into the weathered chert, the bedding continuing uninterrupted 
through the weathered and unweathered strata. Because of this, it is evident 
that weathering has altered the siliceous lUmestone and increased the amount of 
chert. 
The Bailey Formation is restricted in occurrence to the southern part 
of Illinois that was covered by the Devonian sea {see Figure 12) and extends 
southwestward into southeastern Missouri and adjacent parts of Indiana and 
Kentucky. In the Thebes area it has a thickness of 180 to 250 feet. 
During Early Devonian time extensive lowland areas that bordered the 
Devonian sea in the Illinois Basin were exposed above sea level. These lowlands 
supplied little clastic material to the basin at this time. However, large 
quantities of dissolved silica der.Lved from intense weathering of the lands 
were carried in solution into the sea and deposited with calcium carbonate to 
form the highly siliceous, cherty Lower Devonian l~estones. 
0.0 27.3 Leave Stop 8. Continue ahead to Olive Branch. 
4.9 32.2 Enter Olive Branch. SLOW. 
0.2 32.4 Bridge over Pigeon Roost Creek. Olive Branch High School on left. 
0.1 32.5 Turn left at first street past high school. Bailey Limestone on left. 
0.1 32.6 Follow street around sharp right turn. Then turn left at next street. 
Continue ahead to the third street intersection at Gowin Brothers, Inc., 
Farm Implement Company. 
Stop 9. OLIVE BRANCH SECTION. Wisconsinan Peoria Loess and Roxana 
Silt in borrow pit on left side of street, opposite farm implement 
company, SW%, NW\, NEt, sec. 32, T. 15 S., R. 2 W. 
The contact between the pinkish Roxana Silt and the overlying tan 
Peoria Loess is especially distinct at this exposure. These loess units were 
fully discussed earlier at Stop 2. 
Leave Stop 9. Continue ahead to next street to right. Turn right 
(east). 
0.3 32.9 STOP. T-intersection with main road. Turn left (northeast). 
0.2 33.1 On the right note the broad, flat valley of Cache River. 
0.2 33.3 Abandoned silica plant.and pit in Bailey Formation on left. 
0.6 33.9 Exposure of Bailey For.mation on the left. 
0.1 34.0 T-road to right. Continue ahead. 
0.5 34.5 T-road from right. Turn right {east) on the gravel road. 
0.4 34.9 Unguarded railroad crossing. CAUTION. 
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1.8 36.7 Cross Hog Creek. 
0.1 36.8 Crossroads. Continue straight ahead. 
1.1 37.9 Unguarded railroad crossing. CAUTION. Continue ahead. 
0.1 38.0 STOP. Turn right (south) on Route 127. 
0.1 38.1 Sto:e 10. Discussion of Cache Valley. 
The broad Cache Valley is presently occupied by the Cache River. a 
stream much too small to have formed such a large feature. The valley, which is 
four miles wide at this locality, was for.merly occupied by the Ohio River prior 
to the Valparaiso flood discussed at Stop 2. Southwestward the valley broadens 
toward the vast lowland at the junction of the present Mississippi River and Ohio 
River. 
·until Valparaiso time about 13,000 years ago, the Ohio River joined 
the Wabash River near Shawneetown in eastern Illinois. From Shawneetown south-
ward the Ohio followed its present course to Golconda when it turned sharply 
westward across southern Illinois through the present Cache Lowland, and then 
southward to join the Mississippi somewhere south of their present junction at 
Cairo. At the same time the Cumberland and Tennessee Rivers joined near Paducah, 
and the Tennessee then continued westward through the present course of d1e Ohio 
in the Metropolis Lowland. 
The same high waters associated with the flooding of the Mississippi 
Valley and the cutting of the Thebes Gorge during melting of the Valparaiso 
glacier also occurred in the Ohio Valley. The great flood of water that flowed 
from the Valparaiso ice front down the Ohio and Wabash Valleys spilled over the 
divide at Bay City and assumed the lower valleys of the Cumberland and Tennessee 
Rivers (see Figure 9B). As the floodwaters receded, the new diversion channel 
was gradually deepened, and for a time the river probably flowed through both 
valleys. However, as the floor of Cache Valley became aggraded by outwash, it 
was abandoned, and the Ohio River deepened and maintained its present valley. 
However, even now, during high flood levels, the Cache Valley is occasionally 
flooded. 
0.0 38.1 Leave Stop 10. Continue ahead (south). 
0.2 38 .. 3 Note the sandy soil in the field on the left. 
o. 7 39.0 Cross bridge over Hog Creek. 
0.3 39.3 SLOW. Prepare to turn right. 
0.1 39.4 T-road from right. Turn right (west) on blacktop. Cross railroad 
tracks. CAUTION. Unguarded crossing. 
3.2 42.6 Crossroads. Continue ahead. 
0.5 43.1 Railroad crossing. CAUTION. Continue ahead and STOP. 
0.7 43.8 SLOW. Prepare to stop. 
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0.1 43.9 Turn onto shoulder and STOP. 
Stop 11. Abandoned silica pit in Bailey Formation, SE~, SE~, SE~, 
sec. 2·9, T. 15 s., R. 2 W. Walk back to right into pit. CLOSE 
GATE BEFORE LEAVING!! Property of Dr. Edward Miller, 3205 Washington 
Street, Cairo. 
This abandoned mill of the Olive Branch ¥dnerals Company was erected 
about 1929 to process tripoli mined from underground entries in the Bailey 
Formation behind the mill. At some later date the mine became an open-pit 
operation with both tripoli and clay (kaolinite and illite} being produced. 
This operation was the only one in the area to use a wet grinding process. The 
plant and pit operated only briefly after 1952. 
Tripoli or microcrystalline silica is restricted in occurrence to the 
Lower D~vonian Bailey and Clear Creek Formations of Illinois in the extreme 
southern part of the state. The better known deposits are found in the northern 
part of Alexander and the western quarter of Union Counties. Most of the silica 
produced in southern Illinois has come from the Clear Creek Formation which 
overlies the Bailey Formation and is exposed a short distance to the north and 
northeast of the field trip area. At the present time~ only three other states 
tn the country--Oklahoma, Missouri, and Pennsylvania--are producers of tripoli. 
The tripoli in the Devonian strata of extreme southern Illinois, includ-
ing that of the Bailey Formation, consists chiefly of minute particles of crystal-
line quartz or of aggregates of such particles, more or less firmly held together. 
These particles are commonly angular with some showing a distinct, although 
usually incomplete, crystal form. A silica deposit is made up of layers·-some 
of white, powdery material and others that appear chalky but are firm or hard. 
Although frequently iron-stained at the ground surface, most of the silica is 
white, and this is the part that is mined. 
Although the origin of the tripoli deposits is unknown, investigations 
by Survey geologists suggest that the original rock consisted of beds of siliceous 
limestone and calcareous chert. Scattered through the limestone beds were myriads 
of microscopic particles of quartz. Interlayered with the limestone beds were 
beds of chert that contained varying amounts of calcite. As these rocks were 
exposed at the earth's surface through erosion, surface waters percolated down-
ward into the cracks and crevices and gradually leached away the more soluble 
calcareous material. After many hundreds of thousands of years all the calcite 
was removed, leaving behind a microcrystalline "skeleton" of the less soluble 
quartz particles to form the silica deposits of today. 
A superfine grade of silica, which is mined and milled in southern 
Illinois, is known as white rouge, used in polishing optical lenses. Other 
grades are used in scouring compounds, metal polishes, paints, electrical 
resistors, high-temperature pipe coverings, fiberglass manufacture, plasticst 
silicone rubber, wood filler, caulking compounds, ceramic products, floor tile, 
billiard cue chalk, as foundry parting or facing, concrete admixture, and for 
many other purposes. 
Alexander County's total value of all minerals produced during 1966 
was $944,542, which ranked it 63rd out of the 102 counties in the state in 
value of total mineral production. It was the only county in the state to report 
production of tripoli. The county ranked 28th out of 63 counties reporting 
common sand production, and 56th out of 60 counties reporting common gravel 
production. 
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0.0 43.9 Leave Stop 11. Continue southwest. 
0.4 44.3 Enter Olive Branch. SLOW. 
0.3 44.6 STOP. Junction with Route 3. Turn right (west) on Route 3. 
Continue ahead past high school. 
0.3 44.9 T-inter section at Cozy Corner Cafe. Turn left (southwest) on blacktop. 
0.2 45.1 Bailey Limestone on right. 
1.7 46.8 T-road from right. Continue ahead (west). 
Sandstone of the Cretaceous McNairy Formation on right. 
1.0 47.8 T-road from right. Continue ahead (west). 
1.1 48.9 Stoo 12. FAYVILLE SECTION. Cretaceous McNairy Formation, liW\, SE\, 
SBf;-;ec. 34, T. 15 s., R. 3 W. Abandoned pit on right side of road. 
The light gray to white, very fine sand in this abandoned pit is part 
of the Late Cretaceous McNairy Formation of the Gulfian Series that was deposited 
some 80 to 90 million years ago (see Figure 3). The sand that was mined here 
was used to meet Federal Government specifications as a fine-grained sa~d aggre-
gate in making a dense, special-purpose concrete. The lower part of the McNairy, 
seen here, is composed predominantly of light-colored sand and silt with a few 
thin, discontinuous beds of dark-colored clays and lignites. The sedim~nts are 
very mi.caceous throughout, with the mica abundantly concentrated in the sands 
and alo~g bedding planes. The sands are evenly bedded and highly channeled with 
well-developed, small-scale cross bedding (inclined laminations). Some beds 
contain small clay pebbles, and some bedding planes show ripple marks. These 
features indicate a shallow water environment of deposition. 
About 25 feet of the McNairy is exposed here. Northwards toward 
Thebes the sand becomes thinner and wedges out. Although generally thin in 
southern Illinois, the McNairy is thicker to the south, as near Olmstead, where 
it is almost 500 feet thick. Thickening and thinning of the formation locally 
is probably a result of its filling irregularities on the underlying Paleozoic 
erosion surface. 
During the first half of the Cretaceous Period the sea extended 
northward into the Mississippi Embayment only as far as southern Arkansas. The 
Late Cretaceous submergence extended the sea to the southern tip of Illinois. 
The first Cretaceous sediments to be laid down were the non-marine sandy gravels 
of the Tuscaloosa Formation, over which the McNairy sands were deposited. The 
Tuscaloosa Gravel will be seen at Stop 14. 
The McNairy Formation in Illinois represents predominantly non-marine, 
deltaic sediments of. a large river system that entered the northern end of the 
Embayment Syncline from the east and built a great delta out into the Cretaceous 
sea (see Figure 15). Minerals in the McNairy sands indicate that this system 
drained the southern Appalachians several hundred miles to the east. The non-
. marine, deltaic sands of the McNairy grade southward into marine silts, clays, . 
and chalky limestones toward the deeper part of the embayment. At the end of 
McNairy deposition the Cretaceous sea w~thdrew from the embayment. After an 
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Fig. 15 - The :t-iississippi Embayment during Cretaceous time showing the del tc; 
and the offshore environments. (After Pryor, 1960). 
interval of erosion, the sea readvanced and again covered the southern tip of 
Illinois, depositing marine silts and clays of the Owl Creek Formation. The Owl 
Creek is not present in the field trip area because it was eroded away after 
the last withdrawal of the Cretaceous sea, but it can be seen in exposures to 
the southeast in Pulaski County. 
0.0 48.9 Leave Stop 12. Continue west. 
0.1 49.0 Railroad crossing. CAUTION. 
O.l 49.1 On the right in the distance is another pit in t.fcNairy sand. 
Enter village of Fayville. 
0.7 49.8 Black Powder Hollow on right. Continue ahead. 
0.5 50.3 The concrete foundations along the road on the right are the former 
sites of buildings associated with the large gunpowder operation that 
was in here during World War I. 
0.1 50.4 Powder Mill Hollow on right. Thebes Sandstone and Orchard Creek 
Shale of the Maquoketa Group are exposed beneath the trestle. The 
north branch of the hollow contains exposures of the Girardeau Lime-
stone above the Orchard Creek Shale. 
0.4 50.8 On the right is an exposure of Girardeau Limestone. 
0.1 50.9 Reddish St. Clair Limestone on right. 
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J.2 51.1 Good exposure of Girardeau Limestone on right. The itinerary crosses 
a fault which trends northeast-southwest (see -itinerary map). North 
of the groin that extends out into the river on the left, bedrock of 
the St. Clair and Sexton Creek Limestones is exposed on the river bank. 
The northwest block of the fault has moved down. The limestone beds 
dip to the northwest about 5°. Southeast of the fault the beds dip 
slightly to the east. 
0.1 51.2 On the right is a jumble of blocks of limestone, including blocks of 
the St. Clair, Girardeau, and Sexton Creek Limestones, which indicate 
the presence of the fault. The trend of the fault plane is approxi-
mately along the relatively straight bluff on the right. Girardeau 
Limestone overlain by cherty Sexton Creek Limestone is exposed along 
the bluff which is on the upthrown block. The contact between the 
Girardeau and Sexton Creek is well exposed in the bluff. Note that 
the Edgewood Limestone is missing here. 
0.2 51.4 T-road from right. STOP. Park on shoulder. 
Stop 13. ROCK SPRINGS HOLLOW SECTION. Walk about 500 feet up gravel 
road to right. The section is exposed on both sides of the trestle, 
sw~, SE~, NW~, sec. 21, T. 15 s., R. 3 w. 
At this stop about 30 feet of the Upper Ordovician Girardeau Limestone 
is well exposed in a scenic gorge along Orchard Creek. The limestone dips to 
the east at about 3 degrees. It consists of very fine-g=aiued, denn.e, lenticular 
and irregularly-bedded, dark gray limestone. The thin 2- to 6-inch beds are 
separated by thin, silty nhale partings, and the upper surfaces of the lim~stone 
beds commonly have thin layers of shell fragments and occasional larger fossils. 
The uppermost b~ds of the limestone upstream from the rond bridge also contain 
a few thi~~ •dark gray chert nodules. 
The stratigraphic relationships of the Girardeau within thP. Scales 
Formation and with the overlying Silurian formations in the Thebes area are shown 
in Figure 7. The limestone intertongues with the shale of the upper part of the 
Orchard Creek Shale. The top of the formation is a major unconformity separating 
it from the overlying Edgewood and Sexton Creek Limestones. 
The Girardeau is restricted in occurrence to a relatively small area 
in southeastern Missouri and southwestern Illinois, occurring as a lenticular, 
pod-shaped limestone body within the upper part of the Scales Formation. During 
deposition of the Girardeau, the muddy Late Ordovician sea was apparently locally 
clear in the shallower waters along the margin o{ the Ozark Dome, permitting the 
precipitation of the limestone. 
At this locality there is a large fault cutting the strata near the 
footings of the railroad trestle (see Figure 16). The Girardeau Limestone is 
on the upthrown block. Near the trestle abutments and in the creek bottom, just 
to the west, there are several large jumbled blocks . of Silurian Sexton Creek 
Limestone on the downthrown side of the fault. About 100 feet west of the 
trestle a steeply tilted block of Sexton Creek Limestone rests against essentially 
horizontal beds of mottled, gray-green and brownish pink siltstone of the 
Moccasin Springs Formation. This represents another fault with the Moccasin 
Springs on the downthrown block. The Moccasin Springs is also exposed below the 
road bridge farther west. These faults comprise a narrow fault zone of consider-
able displacement (at least 50 to 75 feet) that can be traced southwestward 
·-----·--1 
Fig. 16 - Sketch diagram ot faulting 
in Rock Springs Hollow. Not drawn 
to scale. Creek bottom shown by hor-
tzontal line. 
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to the bank of the Mississippi River and that 
was crossed earlier along the itinerary. 
The faults in the Thebes area trend 
northeast-southwest and appear to be normal 
f.aulta. The faults are part of the major system 
of faults that. disrupt the Paleozoic and younger 
s.trata in e~treme southern Illinois, northwestern 
Kentucky, and sciuthea&tern Missouri. The fault-
ing began with crustal movements during Late 
Pennsylvanian time. A major episode of faulting 
occurred during Cretaceous time, and recurrent 
movements took place during Tertiary time which 
have displaced strata as young as the 11Lafayette" 
Gravel. Faulting in the Thebes area may date 
from post-Lafayette time. Present earthquake 
activity in the upper part of the Mississippi 
Emba~ent, as along the New Madrid Fault in southeastern Missouri, suggests 
that this fault system is still active. 
Stop 14. Walk up steep bank at south end of trestle to railroad 
tracks. Walk south along tracks about 300 feet to an abandoned clay 
pit, NWt, NE., SW\, sec. 21, T. 15 S., R. 3 W. 
The strata exposed in this small abandoned clay pit are illustrated 
in Figure 17. The lower part of the exposure consists of the Upper Cretaceous 
Tuscaloosa Formation, the oldest Cretaceous formation in the Mississippi Embay-
ment. The lower portion consists of soft, variegated, white, lavender, and green 
non-marine clay overlain by a few feet of hard, fine-grained silica clay and silt 
with occasional pebbles. This white silica rock also has numerous iron-stained 
plant rootlets indicating that it supported some sort of vegetation before the 
coarse gravel above it was deposited. The gravel is also compact and hard, and 
it consists of coarse white and black chert pebbles. 
The Tuscaloosa Gravel in southern Illinois was deposited by swift 
currents of the Cretaceous river that eroded residual chert from the cherty 
Paleozoic limestones that occur in southern Illinois. The chert fragroents contain 
silicified fossils of Silurian, Devonian, and Mississippian age, indicating their 
local derivation. In Illinois the Tuscaloosa Formation is thin, usually less 
than 15 feet thick, but it thickens locally to about 20 feet in shallow channels 
on the underlying Paleozoic rocks. Its contact with the underlying Paleozoic 
rocks is a major unconformity, representing an interval of erosion of about 180 
million years that spanned the Permian, Triassic, Jurassic, and Cretaceous (first 
half) Periods. 
The McNairy Formation, seen at Stop 12, is only a few feet thick here, 
and it lenses out near the middle of the exposure. It consists of reddish, very 
fine-grained, micaceous sand with scattered black chert pebbles. Above the 
McNairy and Tuscaloosa Formations is a thin 2- to 3-foot bed of the Tertiary 
Pliocene "Lafayette" Gravel, which consists of sandy, reddish brown, iron oxide-
cemented gravel. The gravel contains well-rounded, polished, black, brown, 
white, and bronz-colored chert and quartz pebbles. Like the Tuscaloosa Gravel, 
the Lafayette is an alluvial deposit laid down by a swift-flowing stream system 
that dra~ned the eastern Appalachian Mountains. MUch of the Lafayette Gravel was 
also locally derived from the Paleozoic rocks. At localities where it is thicker, 
the Lafayette also includes stratified, cross-bedded sands. The Lafayette Gravel 
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has a maximum thickness of abouf 
SO feet in extreme southern Illinois. 
South of Cache Valley it is co~monly 
20 to 30 feet thick, but north of 
the valley it is usually present 
only as thin, erosional remnants. 
In the field trip area it caps most 
of the hills. The Lafayette Gravel 
occurs as a sheet-like d~posit over 
a wide area in parts of Illinois, 
Indiana, Kantucky, Tennessee, and 
Missouri. It was deposited on a 
surface of low relief and rests 
unconformably on strata of Paleozoic, 
Cretaceous, and Tertiary ages. 
! .. ;_-=_  =--::-= -=-~-~~- Jl 
L J 
Older Tertiary seGiments 
of Paleocene and Eocene age are not 
present in the immediate field trip 
erea, but are present just to the 
south and so~theast. 
Fig. 17 • Strata exposed at Stop 14. 
0.0 51.4 Leave Stops 13 and 14. Continue ahead (north). 
Cross bridge over Orchard Creek. 
0.7 52.1 Stop at large limestone boulder marked "Indian Rock" on left side 
of road at top of small ris~. 
Stop 15. Railroad cut through Middle Ordovician Kimmswick Limestone, 
~it, SE~, SE\, Sec. 17, T. 15 s., R. 3 E. Walk past large boulder 
on left dm>~n the embankment to the railroad cut. 
The Middle Ordovician Kimmswick Limestone is the oldest rock unit 
exposed in the field trip area. The Kimmswick Limestone is limited in outcrop 
along the crest of the Thebes Anticline from the vicinity of Gale southward to 
Orchard Creek. The middle part of the formation consists largely of light gray, 
white, buff, and pink, coarsely crystalline, cross-bedded limestone that contains 
many fossil fragments and a few chert nodules. Limestone beds range in thickness 
from six inches to about two feet. Calyx plates and stem fragments of crinoids 
are the dominant fossil forms. Bryozoan fragments are abundant, and brachiopods, 
especially the genus Rafinesquina, are common on bedding planes. Receptaculites, 
referred to as the ,.Sunflower Coral," are also found here but are poorly preserved. 
The large boulder near the road and about five feet of the rock upon 
which it rests is an erosional block of the upper part of the Kimmswick Limestone. 
This rock is fine-grained, gray to dark gray, and contains nodules of almost 
black chert. The rounded boulders east of the road are also upper Kimmswick. 
Some beds of the Kimmswick consist entirely of coarse fossil fragments, 
indicating that the sea bottom was swept by waves and currents. The sea in which 
the Kimmswick was deposited extended widely over the Midwest. The sea was clear, 
warm, and shallow and provided a favorable environment for marine life. At the 
end of Middle Ordovician time the sea withdrew from the Midwest, and the contact 
between the Kimmswick and the overlying Scales Formation is an unconformity. 
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0.0 52.1 Leave Stop 15. Continue ahead (north) to Thebes .. 
0.7 52.8 Railroad trestle. Enter Thebes. 
0.1 52.9 Excellent exposure of Thebes Sandstone in bank on right .• 
End of Field Trip 
Thanks for Coming. 
Drive Carefully on Your Way Home. 
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flME TABLE OF PLEISTOCENE GLACIATION 
-------------·---.--------------·----------
STAGE SUBSTAGE NATURE OF DEPOSITS SPECIAL FEATURES 
===============t======:=====::t===================f:===------·----·---- -- - · -
RECENT 
Soil, youthful profile 
Years of weathering, lake 
Before Present and river deposits, 
dunes, peat 
5,000 
Valderan 
11,000 
--+-----------4------·- -Outwash along 
Mississippi ~alley 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglac al 
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